4	The Birth and Death of the Sun
to the additional cost of the machinery that transforms the
heat liberated by burning coal into the energy of electric
current.
THE RADIATION ENERGY OF THE SUN
The energy of solar radiation that falls each second on
one square centimetre of the earth's surface perpendicular
to the direction of the rays has been measured at 1,350,000
ergs, this value having been corrected for the absorption
of our atmosphere. Thus, if we evaluate this energy in
current coal prices, we find that on sunny days an average-
sized backyard receives several dollars' worth of energy.
Expressed in technical units of work, the flow of solar
energy falling on the surface of the earth is equivalent
to 4,690,000 horsepower per square mile; and the total
amount of energy given yearly to our planet by the Sun
is several million times the annual world production of
energy obtained by burning coal and other fuels.
But the earth collects only a very small fraction of the
total energy radiated by the Sun, the largest part of which
escapes freely into interstellar space and amounts to 3,8 X
1O33 ergS per second, or 1.2 X io41 ergs per year.* Dividing
this energy radiation of the Sun by its surface area (6.1 X
io22 square centimetres) we find that^each square centi-
metre of the Sun's surface emits 6.2 X io10 ergs per seconct
THE TEMPERATURE OF THE SUN
How hot must the surface of the Sun be in order to give
rise to such intense thermal radiation? A very hot radiator
* In physics and astronomy it is customary to express very large and very
small numbers by the powers o£ ten. Thus 3 X io'1 =: 3 X 10,000 (i.e., four
zeros), or 30,000; and 7 X io~3 = 7 X .001 (i.e., three decimal places), or
0.007. A "billion," as used in this work, is a thousand million, or
1,000,000,000, or io9.

